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Pa6oyas nporpamma JUCHUIJIMHBI (MOJyJis) pa3paboTaHa B COOTBETCTBUU C CAMOCTOSITEb-
HO ycTaHOBJIeHHbIM MI'Y o6pasoBaresibHbIM cTaHgapToM (OC MI'Y) ans peanusyeMblix oc-
HOBHBIX NpodeccHOHaIbHBIX 00pa3oBaTe/IbHbIX NMPOrpaMM BBICIIEr0 06pa30BaHUs IO Ha-
npaBJyieHuI0 NoArotoBku / cnenuaibHocTy 04.05.01 «PyHpaMeHTabHAA YU NPUKIAHAS XU-

MUs» (MporpaMMa cnenyaanTeTa) B pegakyuu npukasa MI'Y ot 30 nekabpsa 2016 r.

['ox (roabl) npueMa Ha o6ydeHue 2018/2019



1. HauMeHoOBaHUe AUCUUILIMHBI (MOAyJis1) COBpeMeHHbIe MeTO/bl KOMIIBIOTEPHOI'0 MOAE/IMPOBAHUS HAHONMOPHUCTHIX MaTepHaJIOB
2. YpoBeHb BbICLIEr0 06pa30BaHUS — CIeLUATUTET.
3. HanpaBsienue nogrotoBku: 04.05.01 ®yHaamMmeHTa/IbHAA M NPUKJIAAHASA XUMUSL.

4. Mecto aucuuniunsl (Moayas) B ctpyktype OOIl: BapuaTtuBHas dyacTb OOII, 610k I/
5. [l1aHupyeMble pe3ybTaTbl 06y4eHH s 10 AUCHUILINHE (MOAYJII0), COOTHECEHHBIE C IJIAHUPYEMbIMU pe3yJibTaTaMU OCBOEHHUSI 06pa30BaTebHON
IpOrpaMMbl (KOMIIETEHIIUSIMU BbIIIYCKHUKOB)

dopMupyeMble KOMIIETEHIMHA [lnaHupyeMbie pe3y ibTaThl 06yYEHHUs N0 AUCHUIIMHE (MOAYJIIO)
(KoJ, KOMIIETEHIUH)
CIIK-3.C. Crioco6HOCTD MCIONb30BaTh Gu3ndeckre | SHATh: TEOPETHYECKHE OCHOBBI HanboJiee pacpoCTPaHEHHBIX METO0B KOMIIbIOTEPHO-

¥ MaTeMaTH4ecKHue MO JeJIH C YYeTOM UX BO3- ro MO/IeJTMPOBAaHUs HAHOTIOPUCTBIX MaTePUaAJIOB
MOKHOCT€H ¥ OrpaHUYeHNH IpH 06pa6oTKe ¥ uH- | Y METh: 000CHOBAHHO BLIOUPATH METO/, MO/e/IMPOBAHUSA, HHTEPIPETUPOBATE MOJIYYeH-
TeprpeTanyuu 3KCIepUMeHTaIbHbIX JAHHbIX B U3- | HbI€ PE3YJIbTAThl B paMKaX BbIOPAHHOTO MPUOJIMKEHHUS

6paHHOMN 06J1aCTH KOJLIOMAHON XUMUH BiajeTsb: HaBbIKaMU MPUKJIAJHOrO MPOrpaMMHPOBAaHUS B PaMKax BbIYMCIUTEIbHBIX

I[MakKeToB AJid MOAECJINPOBAHHUA HAHOIMIOPHUCTLIX MaT€pHUaAJIOB

6. 06'beM JUCLUIIMHBI (MOAYJISA) B 3a4eTHBIX eJMHUIIAX C YKa3aHUeM KOJIMYeCcTBa akaJleMU4eCKUX U1K aCTPOHOMUUYECKHX 4acoB, BblJleJIeHHbIX Ha
KOHTAKTHYI0 paboTy 00y4aloluxcs C penojaBaTesieM (10 BUJaM y4eOHbIX 3aHATHI) U HA CAMOCTOSTENbHYI0 pab0Ty 00y4aloIIuXCs:

O6sem ducyunauHbsl (Modyas) cocmasasem 2 3a4emHbIX edUHUYbL, 8ce2o 72 4aca, u3 komopuix 42 yaca cocmasasiem koHmakmuasi paboma cmy-
denma c npenodasamesem (18 yacos 3aHssMus A1€KYUOHHO20 muna, 18 yacos 3aHAMus ceMuHapcko2o0 muna, 4 4aca — UHOUBUJya1bHble KOHCY.1bma-
yuu, 2 yaca - nNpomex*cymo4Hslli KOHmpoib ycnesaemocmu), 30 yacos cocmas./isiem camocmosimebHas paboma y4auje2ocsl.

7. BxoiHble Tpe6OBaHUSA JJI1 OCBOEHUS AUCHUIIIUHBI (MOYJIs1), Hpe/BapUTe/IbHbIE YCI0BUSI.

O6yuatrouics go/mKeH

3HaTh: 0CHOBbI OCHOBBI KOJIJIOUAHOM, PU3UYEeCKON U KBAaHTOBOW XUMUH

YMeThb: popMyIMpoBaTh 3a/ja41 B paMKax apaZurMbl “CTPyKTypa-CBOMCTBO” MPUMEHHUTENbHO K HAHONOPUCTHIM MaTepHuaaM
BiiageTh: 6a30BbIMH HaBbIKaMU NPOTPaMMHUPOBaHUA (B paMKaxX YHUBEPCUTETCKOI0 Kypca)

8. CozepkaHUe AUCUUIIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE 110 TEMAM.

HauMeHoBaHMe U KpaTKoe coaep- | Bcero B ToM uucie




»KaHUe pa3jesioB U TeM AUCI M- (yace1) | KoHTakTHas pa6oTa (pa60oTa Bo B3aUMO/JeiCTBUM C ipeno- | CamocTrosaTe/bHas1 pa6o-
JIUHBI (MOAY15), JAaBaTeJieM), 4Yachl Ta 00y4yaruierocs, 4acbl
W3 HUX Y3 HUX
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Tema 1. 0630p KJIIOUEBBIX IOJAKAAC- | 6 2 2 2 2
COB HAaHONOPUCTHIX MAaTEPUAJIOB.
KoHuenuusa "nanoporous materials
genome".
Tema 2. AToOMHCTHYECKOE MO/IEJIN- 8 2 2 4 4
pOBaHKMS HAaHONOPUCTBIX MaTepHUa-
JIoB. MosiekyJisipHasi AUHAMUKA U
MeToz MouTe-KapJio.
Tema 3. MogenvpoBaHue 3JIEKTPOH- | 9 2 2 1 4 4
HOU CTPYKTYpbl HAHONOPUCTHIX Ma-
TepUaJoB.
Tema 4. MamMHHOe 00y4yeHHe C yuu- | 9 2 2 1 4 4
TeJsieM. Kilaccuueckue MeTO/ibl U UC-
KyCCTBEHHbIe HEUPOHHBIE CETH.
Tema 5. MeToApbl pe/icCTaBAEeHUS 12 3 3 1 1 4 4




KPUCTAJINYEeCKOHN CTPYKTYPhI TBEp-
JIbIX TeJl B 33/jla4ax aHa/u3a JJaHHbIX.

Tema 6. [I[puMeHeHUe MeTOI0B Ma- 11 3 3 1 7 4 4
IIMHHOTO 00y4eHUs JJ1s IPOTHO3U-
pOBaHUA aJICOPOLMOHHBIX, MEXaHU-
YeCKUX, 3JIEKTPOHHBIX, KaTaJlUuTH4e-
CKMX CBOMCTB HAHOIIOPHUCTBIX MaTe-
pHasIoB.

Tema 7. l'enepatuBHble Mogenu. 06- |9 2 2 1 5 4 4
paTHbIX JU3alH "CBOMCTBO-
CTPYKTypa" HAHOMOPHUCTBIX MaTe-
pUasoB.

Tema 8. 0630p ruOpUAHBIX OPraHO- 8 2 2 4 4 4
HeopraHU4YeCcKUX T’MOPUHbIX MaTe-
pHaJIOB, He BXO/SIIMX NANOPOrous
materials genome.

HpOMe}KYTO‘{HaH aTTeCcTallud 3ayem

HToro 72 18 18 4 2 42 30 30

9. O6pa3oBaTe/ibHbIE TEXHOJIOTHUH:
-IpYMeHeHHe KOMIIbIOTEPHBIX CUMYJIITOPOB, 06pab0TKa JaHHbIX HA KOMIbIOTEpPaX, UCII0JIb30BaHHWE KOMIIbIOTEPHbBIX IPOrpaMM, yIpas-
JIAOIIUX IpUbopaMy;
-UCI0JIb30BaHUE CPeJICTB AUCTAHLIMOHHOI'0 CONIPOBOXK/AEHUS Y4eOHOr0 NpoLecca;
-penojaBaHue JUCLHUIJIMH B opMe aBTOPCKUX KypCOB 10 MpOorpaMMaM, COCTaBJIEHHBIM Ha OCHOBE pe3y/IbTaTOB UCCIeJOBAaHUN HayYHBIX
mkoJs MI'Y.

10. YyeGHO-MeTOAUYECKHE MAaTEPHAJIbI AJISI CAMOCTOSITE/IbHON paGoThI 0 AUCHUIUIMHE (MOAYJII0):

KoHcrneKkTs! 1eK 1Y, Ipe3eHTal U JIeKIJMH, OCHOBHAsA U JONOJHUTEbHAsA JIUTepaTypa.



Bomnpocel A5 JoMalllHUX 3aJaHUH.

1.

[IpoBecTH KIaccuPUKaLMIO TPeJI0KEHHON BbIOOPKHU MeTalJI-OpraHu4eCcKUX KapKacHbIX COeIMHEHUH 110 TUIY KOOPAUHALMOHHOI0 leHTpa
Y OpraHUYecKoro JMHKepa.

PaccunTaTh u3oTepMy azicopbuuy Bogopo/a (MeTaHa, yIrJIeKUCI0ro rasa) s Npejo>KeHHOT0 MeTalJI-OpraHUYeCcKOro KapKacHoro co-
e/JMHEeHU C UCII0JIb30BaHUeM MeToza MoHTe-KapJsio A1 60/1b110r0 KAHOHUYeCKOI o aHCaM6J1s.

PaccuuTaTh ceZIeKTUBHOCTD pas3zeieHrus cMecy 6J1aropoAHbIX ra3oB (yIr/1eBoA0pO/0B) /S NPeAJI0)KEHHOI0 MeTa/lJI-OpraHUYecKoro Kap-
KaCHOI'0 coeJUHEeHUs C UCII0JIb30BaHueM MeToa MoHTe-KapJio /1 60/1b110r0 KAHOHUYECKOT0 aHCaM 0151,

PaccuuTaTh IIMPHHY 3aNpellieHHOW 30HbI IPeJIOKEHHOI'0 MeTa/IJI-OPTraHUYeCKOro KapKacHOI0 COeZJUHEHUs B paMKax NPUOJINKeHUs Teo-
pyM QYHKIMOHA/IA IJIOTHOCTH.

[IpoBecTH ONTUMU3ALUIO TEOMETPUHU NPeJJI0KEHHOT0 KOBAaJIEHTHOI'0 KAPKACHOTO COeIMHEHHUS C MCII0JIb30BaHUEM MeTo/ia GyHKIMOHAIa
IIJIOTHOCTHU B IPUOJIMAKEHUHU CUJIbHOW CBA3H.

[IpoBecTu 06y4yeHHUe NpescKa3aTeJbHON MOJieJIN [J/1 IPOTHO3UPOBAHUSA a/iCOPOLIMOHHON eMKOCTH 10 BOJAOPOAY (MeTaHy, YIJIeKUCI0My ra-
3y). UHTepnipeTupoBaTh NoJy4eHHbIe Pe3y/bTaThl C OMOIbI0 MeTo/a [llaniu.

11. PecypcHoe obecrnieyeHue:

[lepeyeHb OCHOBHOM M BCIIOMOTraTe/JbHOU yueOHOM JIMTEepaTypPhbl KO BCEMY KypCY

OcHoOBHas JiuTEpaTypa

1.

AR R

KoHcnekTsl JieKLUi

[Ipe3eHTaL MM JIeKLUH

Yaghi 0. M., Kalmutzki M. |, Diercks C. S. Introduction to reticular chemistry // Mol. Front. ]. - 2019. - T. 4.

Yip S. Handbook of Materials Modeling: Methods: Theory and Modeling. - Springer International Publishing, 2019.

I[sayev O., Tropsha A., Curtarolo S. (ed.). Materials Informatics: Methods, Tools, and Applications. - John Wiley & Sons, 2019.

Jono/THUTE/IbHASA JINTEPATypPa

1.

2.

3.

Boyd P. G., Lee Y., Smit B. Computational development of the nanoporous materials genome // Nature Reviews Materials. - 2017. - T. 2. - Ne.
8.-C.1-15.

Sturluson A. et al. The role of molecular modelling and simulation in the discovery and deployment of metal-organic frameworks for gas
storage and separation // Molecular simulation. - 2019. - T. 45. - Ne. 14-15. - C. 1082-1121.

Jablonka K. M. et al. Big-data science in porous materials: materials genomics and machine learning // Chemical reviews. - 2020. - T. 120. -
Ne. 16. - C. 8066-8129.



4. Mancuso J. L. et al. Electronic structure modeling of metal-organic frameworks // Chemical Reviews. - 2020. - T. 120. - Ne. 16. - C. 8641-

8715.

12. fI3bIk npenojaBaHus — pyCCKUU

13. [IpenogaBaTesu: K.X.H., H.C., Bagum Bukroposud KopoJies

®OoHABI OLIEHOYHBIX CPEACTB, HE06X0AMMBIE /sl OLLeHKH Pe3y/IbTaTOB 00y4eHus

O6pasLbl OLEHOYHBIX CPE/CTB JJIA TeKyLlero KOHTPOJIl YyCBOEHUs MaTeprasia M IPOMeXXyTOYHOM aTTeCTalMu - 3a4eTa. Ha 3ayeTe npoBepseTcs
JOCTU>KEHHU e TPOMEeXYTOYHbIX MHAUKATOPOB KOMIIETEHI| UM, IepeuyUCIeHHBIX B I1.5.

1.
2.

OO NG W

Knaccudukannm HaHOnoOpUCThIX MaTepuasioB. Nanoporous materials genome.

Kypupyemble OTKpBIThIe 6a3bl JaHHBIX MeTaJJI-OPraHU4YeCKUX U KOBAJIEHTHBIX KApKACHBIX cCoeiMHeHN . [Ipe1o6paboTKa KpUCTANTIMYE€CKUX
CTPYKTYP.

['no6anbHbIe AeCKPUNITOPBI KPUCTATIUYECKUX CTPYKTYD.

JloKanbHBIE AeCKPUNITOPBI KPUCTAIIMYECKUX CTPYKTYP.

[IporpaMMHBIe MaKeThbl AJ1s1 aTOMUCTUYECKOI0 MOJleJIMPOBaHMs HAHOIIOPUCTBIX MaTepHaJloB.

[IporpaMMHbIe aKeThI [J11 MOZEeJUPOBAHUA 3JIeKTPOHHOW CTPYKTYpPbl HAHOMOPUCTBIX MaTepPHaJIOB.

ApXUTEeKTYpbl HEPOHHBIX CETEMN: IOJIHOCBS3ble, CBEPTOUHbIE, pEKyPPEHTHbBIE, TpadoBbIE.

Banupanusa npejckasaTeabHbIX Mogesed. MeTpUKHM KadyecTBa KJIaCCI/I(l)I/IKaLU/IOHHbIX Y perpecCUOHHBIX MOoZieJIei.

OnTuMu3anusa runeprnapaMmeTpoB. MeTo bl paboThI C "Ma/IbIMU JAHHBIMHA .

10 WHTepnpeTHpyeMoCTb pe/icKa3aTeJabHbIX MOZeJlell MalITMHHOI'0 00y4YeHusl.
11. O6paTHbIN AM3aliH HAHOTIOPUCTHIX MAaTEPUAJIOB.

MeToauyeckue MaTepHUuaJbl AJ4 IPpOBEACHUA MIpoLHeaAyp ONEHUBAHUA pe3y/ibTaTOB 06y‘lEHPlﬂ

[lIkasa olleHMBaHUS 3HAHUM, yMEHUW U HABBIKOB SIBJISI€TCS €JUHOM [1J1S1 BCEX AUCLUIIMH (IpUBeJieHa B TabJiulie HUXKeE)

IINKAJIA U KPUTEPUHU OLEHUBAHUA PE3YJIbTATA OBYYEHUA no aucuunivHe (MOAYJI10)

PesysibTaT

OneHka 2 3 4 5




3HaHuA OTcyTcTBUE ®parMeHTapHbIe 3HAHUSA O61Me, HO He CTPYKTYPHUPOBaHHbIE CdopmupoBaHHbIE CUCTEMaTHUYeE-
3HaHUHU 3HaHUS CKHe 3HaHUs

YMmenus OTcyTcTBUE B nesiom ycneuiHoe, HO He B 1iesioM ycnelHoe, HO cofiepkaliiee | YchneuHoe U CUCTEMaTU4YeCKOe yMe-
yMEHHUM CUCTeMAaTHU4YEeCKOEe YMEHUE OTJeJibHbIe TPo6esbl yMeHHe (10- HHUe

MYCKaeT HETOYHOCTHU HEMPUHLUITH-
aJIbHOT0 XapakTepa)

HaBbiku (Bi1age-
HUS)

OTcyTcTBHE Ha-
BBIKOB

Hanuune OTAEJIbHBIX HAaBbI-
KOB

B niesioM, copMUpoBaHHbIE HABBIKH,
HO He B aKTUBHOU popMe

CdopMUpoOBaHHbBIE HABBIKY, IpUMe-
HseMble IIpY pellleHUH 3a/a4

PE3YJIbTAT OBYYEHHUA
Mo AUCHUIIMHE (MOAYJII0)

®OPMA OLEHUBAHHUA

3HaTh: TEOpeTUYECKHEe OCHOBAHUS HauboJiee pacIpoCTpaHEHHbIX METO/I0B KOMITBIOTEPHOI'0

MOJEJIMPOBAHHWA HAHOMMOPHUCTBIX MATEPHUAJIOB

MepOonpUATUSA TEKYLLEro KOHTPOJIS yclieBaeMo-
CTH, YCTHBIM ONPOC HA IK3aMeHe

YMeTb: 060CHOBAaHHO BbI6I/IpaTb MeToa MOoJe/JIMPOBAHHUA, UHTEPIPETUPOBATD IMOJYYE€HHbIC

pe3yJIbTaThl B paMKaX BbIOPAHHOT'0 MPUOJIMKEHUS

MepOoNpHUATHSA TEKYILero KOHTPOJIs yclieBaeMo-
CTH, YCTHBIM ONIPOC HA 9K3aMeHe

Bf[aﬂeTb: HaBbIKaMHW IPHUKJIAJHOTO MPOrpaMMHUPOBAHHA B paMKaX BBIYUCIUTEJ/IbHBIX TIAKETOB

AJIA MOAEJIMPOBAHHUA HAHOIIOPHUCTBIX MATEPHAJIOB

MepOonpUATUSA TEKYLEro KOHTPOJIS yclieBaeMo-
CTH, YCTHBIX ONPOC HA 9K3aMeHe




